Assessment of a Urinary Kidney MicroRNA Panel as Potential Nephron Segment-Specific Biomarkers of Subacute Renal Toxicity in Preclinical Rat Models.
Drug-induced kidney injury (DIKI) remains a significant concern during drug development. Whereas FDA-endorsed urinary protein biomarkers encounter limitations including the lack of translatability, there is a considerable interest surrounding the application of microRNAs (miRNAs) in the renal biomarker space. Current knowledge about the value of these novel biomarkers for subacute preclinical rodent studies is still sparse. In this work, Wistar rats were treated with three nephrotoxic compounds-cisplatin (CIS, proximal tubule, 2.5 mg/kg, intraperitoneal [i.p.]), puromycin (PUR, glomerulus, 20/10 mg/kg, i.p.) and N-phenylanthranylic acid (NPAA, collecting ducts, 500 mg/kg, per os)-for up to 28 days to evaluate the performance of a panel of 68 urinary miRNAs as potential nephron segment-specific biomarkers. Out of these 68 kidney injury associated-miRNAs, our selection strategy ultimately revealed rno-miR-34c-5p significantly dysregulated after CIS single administration, and rno-miR-335 and rno-miR-155-5p significantly dysregulated after PUR treatment. In contrast, NPAA daily administration strongly altered the expression profile of 28 miRNAs, with rno-miR-210-3p displaying the most robust changes. A thorough evaluation showed that these miRNA candidates could complement urinary protein biomarkers to detect CIS- or PUR-induced kidney injury in a subacute setting, with a mechanistic (based on rno-miR-34c-5p) and/or a kidney injury detection potential. Our results also provide the first evidence that urinary miRNAs could enhance the detection of collecting duct damage. Overall, these data improve our understanding of the utility of urinary miRNAs as DIKI biomarkers in a subacute DIKI preclinical setting and support the value of using urinary biomarker panels comprising proteins and miRNAs.